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(54) (57) 1. yCTPORCTBO WW BypEHIW 
CKBAJSHH C OgHOBTEMEHHOfl OBCAflKOfl, 
BKHJO^AOTee 6yposy» kojiohhy c aaic- 
penneHHNM b ee Hfocneft <ia C TH nopo ft o~ 
paapymwMUKM hhctpym6 ht om k pasMemen- 
K y» kohqghtpwmho eft o6camryw kojioh- 
ny, o t n h u 104 e e c h Ten, 
*rro c uenbw iioBbimeHHH itpohsboaH- 
T e**HOCTH CypenuH nyren yuejuweim* 

CKOPOCTH BMHOCa MaCTHU ViSlMB 38 

cueT yMeHbineww so™ pa3Mhraa aaTpye- 
Horo npo^rpaHCTBa oOcanHott iconoKHbi, 
oOCOTHa* KonoMHa BUndnHeHa c npo 
pea wo BttOJit ee otfpasyiomett, a ycr- 



poftcTao cKaojcejio onopHUM CTaKaMOM, 
pa3Men*eKHMM kokijg htphuko c BHeciHeft 
cTopotrt* o6caAhoft kojiohhu, KapetKOfi 

C paSXHMKMMH 3Jl6MeHTaMH H ynOpOM, 

jiotkom, aajcpenneHRHM b BepxHett 
^acTH KapeTKK f m aamHTHbiMM rtnaHKaMH, 
npMKpenneKHMMH k roeft qacTK Ka 
peTKH c BHenmeft h BHyrpeKHeft cropo- 
Kbi oCca^Hott kojiohhu B MecTe npope- 

3H, npH 3T0M paSXHMHbie SJieMeHTbl 

KapeTKH paaMemeRM b npopesH c B03- 
MoxHOCTbW nepewemewa k oGpaaoBaHH* 
mejiH irpH saaBMOAeftcTBHH ynopa icaper- 
KH c onopHW* cTaxaROH, a samwTHwe 
orraKKH ycTaHOBJieHhi c bo3HOXH0ctb>k) 
repMeTHaai^HH mfciiH. 

2, ycTpoftcTBo no nJ, ot n'u- 
^awmeecK TeM, nro baohb 
npoAOJibHoil npopesH o6canwU kojiohhu 
BbOTOJlHeHW nonepe^Hbie HaApeaw, pac- 
noJiQ^eHHtie no o6e ee ctopohu. 

3, YcTpoftcTBo no nn.1 h 2, o t- 
ji n i a » m e e c n toh » uto paa- 

XHMHWe 3J16M6HTW BbinOJIHeHW D DWfle 
pOttHKOB , 
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H3o6peTeH«e othocktch k ropno M y 
neny, a vwen^o k 6ypeiMK> cxBa**H 
0 nopoaax, nepeitpuTferx csepxy tojt- 
nieft pwxjibnc oTJioxeiwft. 

UeJlWO M306pCTeHHH HBJIHeTCR HOBN- 

memie npow sbo^htg jibhoctk 6ypeKMH 
nyreM yoenH^eHMa ckopoctm bmhocb 
yacTHU' nuiaMa 3a cmgt yMeHbmeHHK 30- 
hw paswwBa 3aTpy6Horo npocTpaHcTea 

o6caAHOM KOJIOHHhI. 

Ha *wr,1 h *nr.2 npeACTaBJieao 
ycrpoflcTBO & Any* npoeKi^wx, 06- 
npffl BHAi na $Hr.3 - paspes ycTbe- 
soft qacTH ycTpoftCTsav Ha $nr.4 - 
cetjeHHe A-A Ha <J)Hr-3; Ha $nr.5 - 
ceneHKe 6-B Ha <*>Kr.4; Ha *Hr.6 h 
$Hr,7 o6caflKan KonoHHa c itpOAo*kH° ft 
npope3bK> m wonepe^HMMH HaffpesaMH > 

BapHaHTbJ BbUlOJTHeHHfl. 

yCTpoAcTSO AJIH 6ypeHMH CKBa*KH 

c oflHOBpeMeHHoft o6caAKoft COCTOHT 
hs GypoBoft kohohhw 1 (4>Mr.1 h 2) 
c s&KpenneHHUMH b ee RHXHefi nacrn 
sa6oftHbiM ABwraTeneM 2, nopoaopaapy- 
mawwK MHCTpyMeHTOM 3 h ueirrpaTopoM 
4. Ha 6ypoBoft KonOHHe c noMombK) 
xoMyTa 5 aaicpenneHa c^QAmn kojioh 1 - 
H a 6, b KOTOpoft swnc/iHCHa npoaonb- 
Han npopea* 7 co cxocaMK 8 b top- 
, uobux nacTHX kojiohhm* B npopeob 7 
BCTaBnena KapeTKa 9 c pa3*HMHb*m 
ponHKaHH 10 (*hf. 3-5), BwnoJiHeH- 
humH M3 saxaJieHHoti craim oGpaayw- • 
B^KHH B OOcaAHOft KOJIOHHe tnejib 11 
ATOHOtt I (4wr-2). Pa3TOMHbie pOTIHKH 

10 aaxpeiuienbr b KapeTxe 9 c ttOMom>*> 
nonnwrtMHKOB 12 Kane**** 3ao\H*eHHUX 
or nuiaMa c noMOia>w yajiOTHeHHfc 13 
(*nr.3 h 4). Ha BHenmefl Mac™ xa- 
peTKH 9 BwnojineH ynop 14, a x hwx- 
Hefl ee tiacTM saxperoieHbi aamHTHwe 
ruiaHKH 15 m 16, nepexpHBajowe meiib 
c BHemKeft h BHyTpeHKeft ctopoh 06- 
caAHoft KonoHHW. 3anprrHbie miaHXW yc- 
raHOBneHw c oeecnetemieM repMeTHs* * 
•uhm meJiH, a/ih ^ro noAnpyxHHenbi 
ot jocHTCnbHO Apyr APyra c noMomb>o 
npy^iH 17, HaAeTbtx Ha nanbuu 18. 
Pj\h HCKJnoMewHH nonaAaHHa nacTHu 
nuiaMa noa pdhhkm 10 KapeTKa 9 CHa6- 
xeHa yiuiOTHeHHHMH 19 h 20. B Bepx- 
HeA MacTH KapeTKH saxperuieH jiotok 
21 OTBoaa nuiaMa ^epea c-reHxy 

o5c-nHpft KonoHnw. Ynop 14 KacaeTCH 
BepxHCft top^oboA ^acTH onopHOro 
CTaKaHa 22, pacnunoxetiHoro na ycTte 
cKBa«KH. Jln^ cHaiceHHH n^*opMaUHft 
o6caAHoA kojiohhu npH ee pacKpwTHH 
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h yMenbmeHUH AJTMHU t mejin (dJMr.2) 
b o6caAH0fl KO-noHwe MoryT Ct»rPb bw- 
nojiHeHbi nonepegaue HaAPe3hi 23 
(d«r*6), pacnanOTseHHue baoah npo- 
AO/ibHoft npopesH 7 h co«AHHcnn«e c 
neft «. - 

BeJWWHy pacKp«TH>i o^caAHoft ko- 
noHHW, T.e. mHpHKy b meAH (4«r.5) 
h ee AJXHHy t (<t>Hr.2), onpeAeAmor 
H3 cneAWmHx ycnoBKft:. d f < b * b 09 
NI^» r«e &y- HaKCHMaafcKMft AKaNeTp 
nacTMH mnaMa ABmeymerocft b KOJibae- 
bom ceqenHK ne*ny oficaAHoft h 6ypo- 

BO« KOJIOHHaMH, \ ~ DHpHHa B^eJIM, 

15 cooTBeTCTByKHna* Haiany fxnacTinecKWx 
Ae4)opMauKft b 6ypoBoft KojioHHe, N - 
ycKJwe na nepeMemeHHe KapeTKM Tto 
o6caAHott KonoHne h G - oceBafl Ka- 
rpyaKa Ha aa6ofl. 9HaMenHH b 0 h N 
20 onpeAenHiot 3KcnepHMeHTaJibH0. flnfl 
3 toro npeABapMTeJibHo BbiOupaioT oTpe- 
90K TpyOw nyxHoro AHaMeTpa D t h 
AHHHoii oxono 10 D k paapesajor rpy6y 
baojoi, nanpKMGp, ^peaepoBaHHeM wm 
25 c noMombJo cBapo*iHoro annapaTa, 

CTpeh4HCb npH 3TOM nOJTyWTb B03MOKHO 

6om>uiyio ^HCTOTy noaapxHOCTH paapeaa. 
,no KpaHM paapeaa AeJiawT crocu 8 
I((bHr,2). KoHCTpyKwa KapeTKH npe- 
30 AycwaTpHBaeT ycTaHoBKy B Heft po/ih- 
kob co cMememveM (*Mr.5) TaKKM ot5- 
pasoM f ito6w nHpima hx pwa KCCKonb- 
ko npeBbiaiaAa MaxcHManbHo BoaMOKHtift 
paaMep ^acrHn mnana. 

3areM hoaboaht xaperxy k cxocy 
$ rpy6u if) h&hocx y«apw no Kaperice 
hjth ee ynopy 14, sarpHHKrr Kapency 
b cepeAKHy paspeaaHHoro y^acTxa. np« 
3tom onpeAexwioT jxtwhy 2 pacxptrroft 
MacTH Tpy6bi h oueitHBaioT ycwxHe N 
«a nepeMemeiiMe xaperxH, Ecjim nocjie 
HSBJieHewiH xapeTXH H3 rpyobi BmpMHa 
npopeaH ocrauxacb npeacHeft (hcxoahoA), 
a yciuiHe N He npeBUCHflo nonycrwMoro 
sHaueHHH, to oCcaAHyw KonoHHy «e-, 
nafOT K9 AaHHoro ceMenua Try6. Ecnn 
b BbiGpaHHOM oTpesxe T P y6 boshhxjib 
ocrarotiHaH A«*oPW a ^ Wfl » TO BMfiHpaWT 
Apyryw Tpy6y c MeHboteft To/imHuoft 
50 cTftHKK hjih 6oJibmero AHaMeTpa. flo- 

nOJlHHTeJlbHOft B03MOXHOCTbW HCKJlWMHTb 

ocTaTOHHyio Ae^opwauMW T P y6bi «Bn«eT- 
c* nepHoAHnecKan nonepe^a« naAPea- 
na Tpyou y^acrxaMH 23 bmojti» jihhhh 
5S oCHosHoft npoAonbHOft npopeaii 7 
(4mr.6) hjih 3 aMeHa MeTannwuecKovi 
Tpy6w Ha HeMeTanAHMecKyjo, HanpKMep 
noJiH3TKneHOByw. YKaaaHHbie MepanpHH- 



3S 



40 



4S 



BEST AVAILABLE COPY 



10 



TUR n03BOJiaK)T OAHOBPCMOH HO CHH3MTb 

h ycHJine An* npoA»^«^ kapgtkm no 
T py6e, AnMHy aamHTHbix tmanoK 15 « 

16 BUCHPOWT pHBHOft rtOJlOBHHe flJlHHbl 

mcnM, T.e. 9/2. 

YcTpoftcTDo ajth 6ypenH* CKBaWHH 
c oAHoupeMeHHoft oGcaaKoft coOwpawT 

H paOOTGIOT C HUM CJie*yW*HM 06p830M. 

nepexi na^OM GypeHHfl aaroTaBnri- 
B a»T o6caflHy» KonoHny P ac«eTHoft 

/UtHHbl, flOCTaTOMHOtt A™ n6 peKpbTTHH 

Bceft moiuhocth pbtxnbix ornoKeimfl, h 
BbtnoJtH«»T b Heft nponom>Hyio npopeat 
7 co CKOcaHH 8, yKasaHHUM cnoco6ort f 
a ecjw neoexoAKMO, AonoJinHTeJibnue 
nonepeuwbie waApeau 23 (*nr.2, 6). 
3aKpeniifnoT Ha OypoBOft KonoHHe aa~ 
6oAHwft rHAPOAPHraxenb 2 (nanpnMep, 
T yp6o6yp>, nopoAopaapymajon^ HHcrpy- 
m6ht 3, ueHTpaTop 4 h o6caAHyx) kg - 
noKHy 6 c noMowbw xowyTa.5. Ilpn 
3Tom nopoAopaapymaiomHft HHCTpyweHT 
aonmen (d a*hhom BapuaKTe npuNeKe- 

KH* yCTPOftCTBa) CS060AHO ITPOXOAHTb 

b oOcajiKoft KoxiowHe h BMCTynaTb na 
Hee Ha wexoTopyro BeJiHnKHy- 

flaJiee saKpennmoT k mccHeft naCTH 
KapeTKH 9 ynnoTHOKKe 20 m sao^THwe 
nnaHXH 15 h 16 , noAnpy*HHeHHbie h 
coejwrteKKWe ne*Ay co6oft c noMombio 

noABOART xapeTKy 9 k o6caAHoft 
KOJiOHHe co CTOPOKbi nopoAOpaapyma^r- 
mero HHcrpyMeHTa 3 h 3a6raaioT ee 
BManajie u ckqc a, a saTen b npopesb 
rpy6N ynopoM 14 Hapyxy AO rex nop, 
noKa Koambi s^hthwx irnaHOK AOftnyT 
no KHKKero oOpeaa oficaAHOft kojiohhu. 

BypoBoft cnapHA BHBeraMBawT b sep- 

THKaJlbKOM nOJIOXeBKH HHA TOHKOH 6y- 

penna, iioabohkt noA Hero onopKba* 
CT8K3H 22 <*Hr.1-3), BCTaB/WHTT B 
aepxHioio qacTb KapeTKH 9 ynnoTHeHHe 
19, TaM xe aaKpennnioT /iotok 21 h 
npHCTynaiOT k CypeHHw, 

Ann 3Toro b noAOCTb CypoBOtt ko- 
jioHHU noAawT noA HanopoM pa6o*ryw 
XHflKOCT*, KOTopaa, npoftAa TCpes 
rMApoABHraTejib 2, kphboakt bo apa- 
meinie nopoflopaspymawmuft MMCTpyxeHT. 

riocne onycKatrHH cnapflAa Ha 3a6on 
HawHaeTCH yrny5Ka CKBajKkmu b pwxnoft 
Tonme. PeaKTWBHbiH mohght ot thapo- 
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cTanKa Mepea nepxHioto ^acTb kojioh Hbi 
6ypi-UTbHMx rpyo. 15 Ha^anbHUrt momcht 
yrjiy6KH CHapaAa oTpa6oTanH3H xhji- 
koct*. co ntnaMOM HarmsaeTCH H3~noA 
5 oCcaAHoA KOJiOHKU. flanbHC&roee 3ar/iy6- 
neMMe CHapnAa rrponcxoAHT sa cseT 
pasHbiaa pbnoioft Tomnw h pa9pyaeHWfl 
ee nopoAOpaapyisaioimm HHCTpyMe htom . 
np H 3tom ynop 14 KapeTKH conpiiKa- 

CBtnCH C TOpUOBOHunOBepXHOCTbfO CTa- 

KaHa 22 ((twr.3), KapeTKa 9 c aamHT- 
HbiMW iwaHKaMii 15 H 16 yAepxHBaeTOi 
na ypoone ycrbH ck BajKUHw • Pojthkk 
iO KapeTKH Ma^HHawT KaTMTbcn no 
nnocKOCT^M npopesn 7 o6caAHofi ko- 
AOKUhi, o6pa3yn b Heft eeryrnyw me/ib, 
KoTopan nepeneraaeTCfl no o6csahoA 
KOAOHHe CHH3y BBepx, ocraBancb npH 
3Tom na ypoBHe ycTb* ckbsjkhhw » 

npOKbIB OH HAJt 3CKAK0CTb co nuiaMOM 

nocrynaer b Kontuesoe npocTpaHCTBO 
wew»y oOcaAHoft h OypHJibHoft Ko/ioHHa- 

MH % nOAHHMaCTCH AO ypOBHH KHpeTKM 

9 h HsmcBGeTCK Hapy«y nepea otkpw- 
Tyw ^iaCTb menu 1 1 no noTKy 21 . 3a- 
nmTHbie unaKKH 15 h 16 npeAOTspamajoT 
nondAa^^e ** aaKJiKKHBanHe qacTHA 
autana b MacTt mejn< 1 1 , pacnono*eH- 
Hyw inmce KapeTKH 9 t <*to oCecneqHBa- 
er cMbixaHHe raenw noA AeftcTsaeM chjt 
ynpyrOcTM o6caAHoft KonoHKW. 

B caow o^epeAb canbmiKosoe ynnor- 
HeHue 19 b BepxHeA nacTH KapeTKH 9 
npeAOTBpamaeT nonaAanHC x 3 axjiH hh** 
BaMVie Nac-TMq mjraua Memv pojuirshk 
10 h nnocKocTHMH pa3pesa 7 o6caA- 
hoh Kono»m>(. 
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K MOMeHTy aaoepmeiiH^ nepeKpwTHa 
Bceft tojiot pbixnbix oTnoaceHHft KapeT- 
Ka 9 BblXOAHT wepe3 BCpXHHft CKOC 8 
o6caAHofi TpyCw. Ha dtom 6ypevme Bpe- 
MeHHO npeKpanvawT. KapeTKy 9 c nor. 

KOM 21, 3amHTHbIMH njianKaMH 15 H 16, 

a TaK*G xoMyr 5 c HHMawT - najib«eA-^ 
mee Oypenne eeAyT b ycTortMKBtax no- 
powax 6ea nomeMa Gypouoft kojiohhw, 
HapanpiBan ee no Mepe h6o6xoahmoctm • 
B 3Tom cnyiae npoMbisOMHan xcwxiKocTb 
co mnaMOM nonnHMaeTCH c 3a6o« BBepx 
no o6caAHOft KonoHHe it h3/imd3Gtcr , 
KaK o6biHHO, ^e P e 3 nepxnee ee c^eK^e, 
pacnono^eHHOG necKOJi^Ko Bbime ypo»H« 
nosepxHOCTH rpyHTa. 
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(54) (57) 1. A DEVICE FOR DRILLING 
BOREHOLES WITH SIMULTANEOUS 
CASING OF THE BOREHOLE, 
including a drill string with a rock-cutting 
tool attached to its lower portion and a 
casing disposed concentrically thereto, 
distinguished by the fact that, with the 
aim of improving the drilling productivity 
by increasing the rate at which cuttings 
are lifted as a result of reducing the 
washout zone of the casing string — 
borehole annulus, the casing is 
implemented with a slot along its 
generatrix, and 



the device is provided with a bearing cup 
disposed concentrically on the outside of 
the casing, a carriage with releasing 
elements and a stop, a chute attached to 
the upper portion of the carriage, and 
guard strips secured to the lower portion 
of the carriage on the outside and inside 
of the casing at the location of the slot, 
where the releasing elements of the 
carriage are disposed in the slot so that 
they can move and form a slit when the 
stop of the carriage engages the bearing 
cup, and the guard strips are placed so 
that the slit can be made leaktight. 

2. A device as in Claim 1, 
distinguished by the fact (hat transverse 
notches are made on both sides along the 
longitudinal slot in the casing. 

3 . A device as in Claims 1 and 2, 
distinguished by the fact that the 
releasing elements are implemented as 
rollers. 
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The invention relates to mining, and specifically to drilling boreholes in rocks overlaid 
by sections of loose deposits. 

The aim of the invention is to improve the productivity of drilling by increasing the 
rate at which cuttings are lifted, as a result of reducing the washout zone of the casing 
string — borehole annulus. 

Fig. 1 and Fig. 2 show a general view of the device in two projections; Fig. 3 shows a 
cutaway view of the wellhead portion of the device; Fig. 4 shows the A — A section in Fig. 3; 
Fig. 5 shows the B— B section in Fig. 4, Fig. 6 and Fig. 7 show the casing with longitudinal 
slot and transverse notches, different embodiments. 

The device for drilling boreholes with simultaneous casing of the borehole consists of 
drill string 1 (Figs. 1 and 2) with downhole motor 2, rock-cutting tool 3, and centralizer 4 
attached to its lower portion. Casing 6, in which longitudinal slot 7 is made with bevels 8 at 
the end face portions of the string, is secured in the drill string using clamp 5. Carriage 9 is 
inserted in slot 7 with releasing rollers 10 (Figs. 3-5), made from hardened steel and forming 
slit 1 1 of length / in the casing (Fig. 2). The releasing rollers 10 are secured in carriage 9 using 
rolling bearings 12, protected from the cuttings by means of seals 13 (Figs. 3 and 4). Stop 14 
is implemented in the upper portion of carriage 9, and attached to its lower portion are guard 
strips 15 and 16, overlapping the slit on the inside and outside of the casing The guard strips 
are placed to ensure leaktightness of the slit, for which they are spring-loaded against each 
other using springs 17, slipped on fingers 18. To keep cuttings from getting under rollers 10, 
carriage 9 is provided with seals 19 and 20. In the upper portion of the carriage, chute 21 is 
attached to remove cuttings through the casing wall. Stop 14 is in contact with the upper end 
face portion of bearing cup 22, disposed at the mouth of the borehole. To reduce deformation 
of the casing when it is split 
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and to reduce the length / of the slit (Fig. 2), transverse notches 23 may be made in the casing 
(Fig. 6), disposed along the longitudinal slot 7 and joined to it. 

The size of the split in the casing, i.e., the width b of the slit (Fig. 5) and its length / 
(Fig. 2), are determined from the following conditions: di < b < bo, NLG, where di is the 
maximum particle diameter in the cuttings moving in the annular cross section between the 
casing and the drill string, bo is the width of the slit, corresponding to the onset of plastic 
strains in the drill string, N is the force for moving the carriage along the casing, and G is the 
axial load on the bottom of the borehole. The values of bo and N are determined 
experimentally. To do this, a segment of pipe of outer diameter D and length of about 10D is 
first selected, and then the pipe is cut lengthwise, for example, by milling or by using welding 
equipment, trying in this case to achieve the cleanest possible surface for the cut. Bevels 8 are 
made along the edges of the cut (Fig. 2). The design of the carriage calls for placing rollers on 
it with an offset (Fig. 5) such that the width of the line of rollers is somewhat greater than the 
largest possible particle size of the cuttings. 

Then the carriage is brought into contact with bevel 8 of the pipe and, by tapping on 
the carriage or its stop 14, the carriage is driven to the middle of the cut portion. In this case, 
the length / of the split portion of the pipe is determined and the force N for moving the 
carriage is estimated. If after the carriage is removed from the pipe, the width of the slot 
remains as before (the original width) and the force N does not exceed the permissible value, 
then the casing is made from this section of the pipe. If residual strain appears in the selected 
segment of pipe, then another pipe is selected with a smaller wall thickness or larger diameter. 
A further option to eliminate residual strain of the pipe is periodic transverse notching of the 
pipe in sections 23 along the length of the main longitudinal slot 7 (Fig. 6) or replacing the 
metal pipe by a nonmetal pipe, such as polyethylene. The indicated measures 
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make it possible to simultaneously also reduce the force for moving the carriage along the 
pipe. The length of the guard strips 15 and 16 is selected to be equal to half the length of the 
slit, i.e., 1/2. 

The device for drilling boreholes with simultaneous casing of the borehole is 
assembled and operated as follows. 

Before drilling begins, a casing is prepared of the calculated length, sufficient to 
overlap the entire thickness of the loose deposits, and a longitudinal slot 7 with bevels 8 is 
made therein by the aforementioned method, and if needed additional transverse notches 23 
are made (Figs. 2, 6). Hydraulic downhole motor 2 (for example, a turbodrill), rock-cutting 
tool 3, centralizer 4, and casing 6 are secured on the drill string, casing 6 by means of clamp 5. 
In this case, the rock-cutting tool must (in this embodiment of the use of the device) freely 
pass through the casing and project out of it by some distance. 

Then seal 20 and guard strips 15 and 16, spring-loaded and interconnected by 
fingers 18, are secured to the lower portion of carriage 9. 

Carriage 9 is brought in contact with the casing on the rock-cutting tool 3 side, and 
first of all it is driven into bevel 8, and then into the slot in the pipe with stop 14 outward until 
the ends of the guard strips reach the lower cut in the casing. 

The drilling equipment is suspended in a vertical position above the drilling point, 
bearing cup 22 is brought under it (Figs. 1-3), seal 19 is inserted into the upper portion of 
carriage 9, chute 21 is secured thereto, and drilling begins. 

For this, the cavity of the drill string is supplied with working fluid under pressure, 
which, by passing through hydraulic motor 2, results in rotation of the rock-cutting tool. 

After the equipment is lowered to the bottom of the borehole, deepening of the 
borehole begins in the loose section. The reactive moment from the hydraulic motor is 
absorbed by the mast 
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unit through the upper portion of the drill pipe string. At the initial moment that the equipment 
goes deeper, the spent fluid with cuttings is poured out from under the casing. Further 
lowering of the equipment occurs as a result of washout of the loose section and its fracture 
by the rock-cutting tool. Here stop 14 of the carriage makes contact with the end face surface 
of cup 22 (Fig. 3), carriage 9 with guard strips 15 and 16 is held at the level of the mouth of 
the borehole. Rollers 10 of the carriage begin to roll along the surfaces of slot 7 of the casing, 
forming therein a traveling slit, which moves along the casing from the bottom up, in this case 
stopping at the level of the mouth of the borehole. 

The washing fluid with cuttings enters the annular space between the casing and the 
drill string, is lifted to the level of carriage 9, and is poured out through the open portion of 
slit 1 1 along chute 21. Guard strips 1 5 and 16 prevent the cuttings from entering and getting 
wedged in the portion of slit 1 1 located below carriage 9, which ensures healing of the slit 
under the action of the elasticity forces of the casing. 

In turn, gland seal 19 in the upper portion of carriage 9 prevents the cuttings from 
entering and getting wedged between rollers 10 and the surfaces of cut 7 in the casing. 

At the moment when overlap of the entire section of loose deposits is complete, 
carriage 9 emerges through upper bevel 8 of the casing. At this point, drilling temporarily 
stops. Carriage 9 with chute 21, guard strips 15 and 16, and also clamp 5 are removed. 
Further drilling is carried out in stable rocks without lifting the drill string, adding to it as 
needed. In this case, the washing fluid with cuttings is lifted from the bottom upward along 
the casing and as usual is poured out through its upper section, located somewhat above 
surface level. 
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